1. Introduction. -Among the solutions which are presently investigated for the achievement of highbrightness ion beams, electrohydrodynamic (EHD) ion sources seem very promising because they provide rather high currents (at least of the order of 10-4 A) from relatively small areas. In this technique which is mostly applied to liquid metals, ions are generated from the extremity of the cone-shaped meniscus (Taylor cone) which is formed when an electrostatic field greater than a critical value is applied on the surface of a conducting liquid (Taylor [1] ).
Though this ion production mode has been recognized for many years (Swatik and Hendricks [2] , Mahoney et al. [3] , Evans and Hendricks [4] , Clam- pitt et al. [5] , Krohn and Ringo [6] 4. Discussion and comments. - The mechanism of ion production in the EHD source has been primarily attributed to some thermal-assisted field evaporation process and the departures observed in the current- voltage characteristics were explained in terms of severe space-charge limitations. The failure of this model has been considered only recently, when suggestions were put forward, such as there is a small volume of intense ionization just outside the tip, formed by the interaction of ions and the locally dense vapour from the hot spot at the tip [6] . These ideas have been more clearly developed by Mair and von Engel [7] : Collisions in the vapour produce slow ions which pick up energy in the remaining part of the electric field. In this way an energy distribution of ions results.
The results reported here confirm these suggestions and provide the necessary experimental framework for the establishment of a more elaborate theory. The energy deficit is a clear indication of the localization of the ion production zone, since it measures the voltage drop between this zone and the metal surface. A large energy deficit corresponds to ion production at a rather large distance from the metal surface : following our estimation of the field strength close to the liquid metal apex in a schematic cone-sphere geometry, an energy deficit of 100 eV means a distance of 2 000 A from the surface. Therefore, in the emission regime which has been studied in this work, the ionization mechanisms are expected to take place in a high density plasma extending over thousands of Angstroms from the liquid surface. with attachment. These reactions could be responsible for the origin of the secondary peak in the energy Though the necessary system of equations still remains to be written down and solved, the model which has been proposed above constitutes a starting point for further theoretical developments.
It must be kept in mind that all these results concern the EHD emission of gold ions. Rather strong differences can be expected for sources of lower melting point metals such as Ga or In, concerning the size of the extremity of a Taylor cone or the occurrence of a strong evaporation of neutrals from the surface.
